Metal ion directed metal-organic rotaxane frameworks with intrinsic features of self-penetration and interpenetration
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Scheme S1 for MORFs 1(Cu), 2 (Zn) and 3(Cd). 
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Preparation of 2 and 3. S-7 The crystal data of compounds 2 and 3 are not good enough to obtain the crystal structures. We have only get the cell parameters and they are very close to the compound 1. Furthermore, The PXRD confirm that the compound 1, 2 and 3 are isostructures. CCDC 938011 (PCN64), 938012
(PCA64) and 938013 (1) contain the supplementary crystallographic data for this paper. These data 
Details for Electrochemical Experiments
Materials. High purity graphite powder (average particle 1-2 um) was obtained from Aldrich.
Paraffin oil was purchased from Beijing Chemical Plant and used as received. Other chemicals were of analytical grade and used without further purification.
Apparatus.
A CHI 660 Electrochemical Workstation connected to a Digital-586 personal computer was used for control of the electrochemical measurements and for data collection. A conventional three-electrode cell, consisting a 1-modified carbon paste electrode or a glassy carbon electrode as the working electrode, a saturated silver reference electrode and a Pt wire counter electrode was used. All potentials were measured and reported versus the Ag + /Ag. All the experiments were conducted at room temperature (25-30°C).
Preparation of carbon paste electrode modified by compound 1 (1-CPE)
Compound 1 modified CPE (1-CPE) was fabricated by the following process: 0.33g graphite powder was added to the solution of 8 mL ethanol containing 30mg 1 and the mixture was ultrasonically mixed for 10 min, followed by evaporation of ethanol under vacuum, which produced rather homogenously covered graphite particles. To the graphite 0.2 mL paraffin oil was added and stirred with a glass rod; then the mixture was prepared to pack into 3 mm inner diameter glass tube to a length of 0.8 cm from one of its end, and the surface was pressed tightly on smooth plastic paper with a copper rod through the back. Electrical contact was established with a copper rod through the back of the electrode.
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Synthesis
Scheme S1. Synthetic steps involved in the preparation of MORFs 1 (Cu), 2 (Zn) and 3 (Cd). The barrel-like cartoon is a simplified depiction of CB [6] .
[C6CN4 2+ ]•2[NO 3 ]
-: A solution of 4-cyanobenzaldehyde (2.00 g, 15.24 mmol) in MeOH (100 mL) was added to a solution of 1,6 -diaminobutane (0.844g, 7.26 mmol) in MeOH (50 mL) and the mixture was heated at reflux for 20 h. When the solution was coolled down to room temperature, NaBH 4 (1.00 g, 26.4 mmol) was added little by little before the mixture was refluxed for another 12 h.The solvent was removed in vacuo and the white residue was dissolved in a small amount of distilled water. After the aqueous solution was basified with NaOH(s) (pH>12), the product was extracted with dichloromethane. The extract was dried over magnesium sulfate and evaporated in vacuo. The while solid was dissolved in 300ml EtOH and excess amount of HNO 3 was added to the solution to precipitate the product, which was then filtered, washed with EtOH and dried in vacuo (2.71g, 80% (3drops, where 1ml injection syringe is used) were suspended in water (6 ml) in a stainless-steel bomb, which was then sealed, kept at 170°C for 72 h, and cooled to room temperature at a constant cooling rate of 10°C h -1 . Large, green crystals of 1 were washed with water several times, collected by manual operation and dried in air (92 mg electrode: glassycarbon (3 mm). The inset shows the anodic peak (I) and cathodic peak (I´) currents are proportional to the scan rates higher than 100 mV·s -1 .
